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FIG. 5 



Illuminate an optical probe beam onto a substrate- 
based device with line features formed over the 
substrate to produce a reflected probe beam which 
acquires surface spatial gradient information of the 
illuminated area 



Process the surface gradient information in the 
reflected probe beam to simultaneously measure 
first and second curvatures at a location of a line 
feature along the longitudinal and transverse 
directions of the line feature 



Compute stresses on the line feature by using an 
analytical function shown in Equation (1) based on 
measured first and second curvatures 
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FIG. 6 



Illuminate an optical probe beam onto a bare 
substrate to produce a reflected probe beam which 
acquires surface spatial gradient information of the 
illuminated area 



Process the surface gradient information in the 
reflected probe beam to obtain curvatures at all 
locations of the illuminated area of the substrate 



Deposit the film on the substrate 



Illuminate an optical probe beam onto the film to 
produce a reflected probe beam which acquires 
surface spatial gradient information of the 
illuminated area on the film 



Process the surface gradient information in the 
reflected probe beam to obtain curvatures at all 
locations of the illuminated area of the film 



Compute stresses on line features to be formed 
from the film by using an analytical function based 
on measured curvatures of the substrate and the 

film 
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Perform CGS measurements on a substrate-based 
device with embedded line features to obtain curvatures of 

the line features 
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Compute curvatures of the line features for passivated 
lines using Equations (11) and (12) or for unpassivated 
lines using Equations (5) and (6). 
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Determine differences between the computed curvatures 
and measured curvatures 




Residual stresses are 
acceptable 



Residual stress are not 
acceptable and the 
device may be 
defective 



